Some time back, a curious fever with a nodular rash began to appear in the tea-growing hills where I work. It seemed to have a benign outcome until, one day, a pregnant, febrile young woman walked in. She became very ill, her pale skin covered with petechiae and ecchymoses. I diagnosed haemorrhagic fever (HF), presumably viral. The nearest virological reference laboratory was 300 km away. The library offered little help but providence favoured us and we both emerged unscathed. Viral haemorrhagic fevers (VHF) are not recent phenomena, but outbreaks tend to generate great alarm. The best known are yellow fever, dengue, Crimean-Congo, Lassa, Junin, Machupo, Marburg and Ebola diseases, and hantavirus infections.
YELLOW FEVER (YF)
At the beginning of this century the US government, worried by epidemics of YF that delayed the construction of the Panama canal, appointed Reed, Carrol, Agramonte and Lazier to investigate. They traced the disease to an agent transmitted by the mosquito Aedes aegypti , and control of the mosquito stopped the epidemics. Carrol and Lazier let themselves be bitten by infected mosquitoes and became ill; Lazier died. Reed also died earlyl. In 1927, the causal agent was identified as an arbovirus2; and by 1940 the cycle of transmission in Africa, involving monkeys and Aedes mosquitoes, had been described. An immunization campaign gradually eradicated YF in some countries but it continued to occur in others. With the decreasing incidence, control programmes slackened and the disease again became troublesome in Africa; a large outbreak hit Ethiopia in 1960. Urban YF has not occurred in recent decades in large African towns or in the Americas, but jungle YF continues to arise. Lately, there has been a rise in the number of cases seen in the Amazon basin of Brazil and a Swiss tourist has died3.
YF is the archetype of the VHF syndrome, having two distinct phases separated by a short remission. Viraemia occurs in the first phase, multiorgan dysfunction and haemorrhage in the second. DENGUE Dengue, another arbovirus disease transmitted by Aedes mosquitoes, has since the 1950s been the most common General Hospital, Tata Tea Limited, Munnar 685612, India urban disease in South East Asia. It has spread to Central and South America and is now regarded as a world-wide disease4. By the last decade of the twentieth century, Ae aegypti and the four dengue viruses had spread to all the countries of the tropical world a pandemic that brought the syndrome of dengue HF (DHF) and dengue shock syndrome (DSS)4.
Criteria for diagnosis of DHF include fever, haemorrhagic manifestations, thrombocytopenia and haemoconcen-tration5. DSS consists of HF plus shock. DHF occurs when an individual with antibodies from a previous infection is reinfected with a different strain of dengue virus. Mainlv seen in children, it is one of the most important paediatric disorders in South East Asia6.
Outbreaks of DHF/DSS in the Pacific islands, China, India, Sri Lanka, Cuba and Venezuela indicate the high intensity and rapid spread of dengue; Halstead4 has emphasized the need for better early warning systems. The natural reservoirs are now urban populations, travellers being the disseminating factor5. Persistence mechanisms are closely related to demographic explosions, uncontrolled growth of towns and deterioration of the urban environment. Community-based and personal protection strategies against mosquitoes are the best methods of prevention.
CRIMEAN-CONGO HAEMORRHAGIC FEVER (CCHF)
This disease was recognized in 1944-1945 when an acute febrile illness with bleeding manifestations occurred in western Crimea. Later, an unidentified virus was isolated from a patient in Zaire in 1956; and in 1967 the Congo and Crimean viruses were shown to be identical. The v-irus occurs in wide areas of Russia, Yugoslavia, the Middle East, Pakistan, and East and West Africa. It is transmitted by an infected tick but may spread by direct contact with blood or other secretions. There is a risk to medical personnel, as illustrated by reports from Suleiman7 and Fisher-Hoch8.
Suleiman's index patient in Dubai contracted the infection from cattle market ticks (later shown to harbour the virus). He died and five secondary cases occurred in the hospital staff who attended him. Two of these died, one a male nurse who gave mouth to mouth ventilation. Fisher-Hoch gave oral ribavirin to hospital staff infected by a patient with CCHF, apparently with success.
LASSA FEVER (LF)
Lassa fever came to attention in 1969 after a high mortality outbreak in a hospital in Nigeria and spread of the infection from a sufferer repatriated to the USA9. LF is transmitted by the infected urine of a bush rat which is not found outside the bush; consequently, the disease arises only in people who have ventured into such areas or who have been in contact with LF patients8. Hospital workers and carers are at particular risk of infection. The World Health Organization states that clinical manifestations are highly variable; apparently, the disease is less lethal and contagious than was at first thoughtl0.
Unlike most other HFs, it has an insidious onset. McCormick1 reported ribavirin more effective than convalescent plasma and recommended this drug at all stages of the illness, as well as for post-exposure prophylaxis. Highly concentrated convalescent plasma might be effective but is not easily stocked in sufficient quantities to treat large numbers. Intravenous ribavirin for first four days followed by oral ribavirin may be the best policy. It is expensive but stable and easy to administer. Haemolytic anaemia may occur but is reversible. Fisher-HochI2 outlined the principles of management-early antiviral therapy, intensive care, strict isolation, rigorously controlled barrier nursing and avoidance of needlestick injuries. Holmes and McCormick lately described the management of a patient13 who had visited his family in Nigeria, returned to the USA with probably LF, and died.
Johnson14 endorsed universal precautions against nosocomial infections, with surveillance of known contacts for 21 days. He thought that virus neutralizing antibodies might add to the effect of ribavirin and recommended that antibody should be banked and made available for treatment anywhere.
In Junin and Machupo HFs, early administration of immune plasma has been reported useful15. Ribavirin may likewise help, but with either treatment some patients relapse within 4-6 weeks with fever and cerebellar signs. Apparently more common after immune plasma, this syndrome can be fatal. Perhaps the virus, once in the central nervous system, is beyond the reach of immune plasma.
HANTA FEVERS
The hantaviruses first came to the world's attention when large numbers of United Nations troops in Korea developed a haemorrhagic fever complicated by severe renal involvement haemorrhagic fever with renal syndrome (HFRS)1. The disease is now recognized throughout South East Asia. About half of the 200 000 cases of HFRS each year occur in the People's Republic of China16. Epidemic outbreaks usually reservoir rodent populations. Virus is transmitted to man either via the excreta of an infected rodent or by animal bite. There is special risk where ships carrying infected rodents are likely to dock. Large numbers of US port rats are infected with a virus serologically indistinguishable from the virus in China16. In 1993, a mysterious illness with pulmonary manifestations appeared in South Western USA and proved to be caused by a previously unidentified strain of hantavirus. Four hantaviruses were known earlier, of which two (Hantaan and Seoul) could cause HFRS. The tally is now fourteen. The range of hosts has also expanded, now including bats and migratory birds.
MARBURG AND EBOLA DISEASES
The first outbreak of this strange syndrome was in Marburg, West Germany, in 1967, where 25 workers extracting Ugandan monkey kidneys for polio vaccine were infected with a new and unknown virus. Seven later died17. An epidemic of HF with exceptionally high mortality rates marked the arrival of Ebola fever nine years later in Sudan and Zaire. The virus was related to but not the same as the Marburg virus.
As the epidemic increased in intensity, a disturbingly high percentage of cases reported among hospital personnel suggested direct person-to-person spread18. Transmission was by direct contact with sick patients, and particularly their blood. At the height of the outbreak protective clothing was insufficient and staff were not conversant with barrier nursing. As soon as isolation, use of protective clothing and adequate disposal of secretions and excretions were achieved, new cases ceased to occur19.
In Zaire stark rural stoicism and wisdom was reported by Dyer20. After being injected with shared needles, several individuals became gravely ill. The local chiefs decreed that the sick were to be left alone in their homes; when they died they were to be buried in the floor and the huts were to be razed. 
